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Introduction
The prevention and management of healthcare-associated infections (HCAI) has advanced greatly over the last decade due to legislative, regulatory and organizational incentives. 1, 2 However, these changes have not resolved the gap between evidence base and clinical practice, 3e6 particularly in terms of healthcare workers' (HCWs) behavioural change. 7, 8 Interventions aimed to improve HCWs' compliance with infection prevention and control (IPC) practices such as hand hygiene or antimicrobial stewardship have achieved varied success. 9 These interventions have focused on feedback mechanisms, 8 reminders, 9 'champion' roles and financial incentives. Overall, these approaches have mainly tackled memory and knowledge without acknowledgment of rational decision making. 8, 10, 14 However, targeting behaviours without addressing contextual influences on behaviour may divert away from the real causes of non-compliance. 15, 16 In this sense, the application of theoretical frameworks from social sciences to explain HCWs' behaviour appears to be underused. 17e20 The application of behavioural theory in intervention design and evaluation is becoming widely recognized for its potential to facilitate behavioural change in health settings. 21 Adequate compliance with IPC practices is compounded by the complexity of health care, and remains a key issue. 22e25 The use of qualitative research allows the identification of behavioural patterns and values about IPC policies and practices. 26 Whilst HCWs' attitudes and beliefs about IPC activities have been well researched, 23 few studies have investigated simultaneous perceptions from different professional groups. 27e29 In such studies, the main focus was compliance with policies and guidelines, 4, 17, 22, 23 with lack of teamwork and communication, competing priorities and disagreement with policies identified as barriers to compliance. 29e33 However, it is still unclear how and why these affect IPC practices. 34 Given that much behaviour results from decision making and selfregulation, 6, 35 it is appropriate to consider how HCWs appraise their compliance with particular IPC practices.
This qualitative study sought to identify behaviours of HCWs that facilitated non-compliance with IPC practices, focusing on how appraisals of IPC duties and social circumstances generated, shaped and influenced non-compliant behaviour. The study aimed to: (1) identify how HCWs rationalized their own behaviour and the behaviour of others; (2) highlight challenging areas of IPC compliance; and (3) describe contextual features of the working environment that may explain inconsistencies in IPC practices.
Methods
Semi-structured interviews were conducted at three tertiary hospitals in London, UK. Eligible participants were doctors, pharmacists, nurses or midwives working in any of the hospitals, with regular contact with patients and/or prescription of antimicrobials, and who consented to participate in the study.
Recruitment and sampling
Potential participants were identified from staff lists provided by the Human Resources Department. Staff lists were used for sampling in order to achieve maximum variation. The authors wanted to include as wide a range of specialities as possible in the sample, and to do this, staff were selected from a list that did not categorize them by speciality but only by profession. Based on their job titles, staff were grouped by profession, hospital site and seniority. Study invitations were sent via e-mail, with a follow-up sent two weeks later. Recruitment and interviews took place between December 2010 and July 2011. Participants were recruited until data saturation was achieved. The final sample consisted of 10 doctors, 10 pharmacists, 18 nurses and one midwife (see Table I ) out of 80 (49%) individuals invited to participate.
Interview procedure
Study procedures were approved by the UK National Research Ethics Service. Written informed consent was obtained prior to interviews. Semi-structured interview guides (Table II) were developed from meetings with key informants in IPC and following systematic reviews of the literature. 9, 25 Topics included IPC, HCAIs, antimicrobial prescribing and catheter management, with questions on beliefs about HCAIs, rationalization of HCAI prevention activities, barriers encountered during practice, and definitions about the participant's role and the roles of others. The interviews were conducted outside working hours. Participants were coded using numbers, and interview data were anonymized using this coding system. All interviews were recorded and transcribed verbatim. 
Analysis
Analysis of the data involved an inductive approach to code formation together with a deductive framework for data indexing. 36, 37 Initial concepts about HCWs' behaviour and sources of non-compliance were identified and categorized. Comparison with themes identified in systematic reviews 9, 25 led to thematic codes in the analytic framework. Data were indexed in three distinct areas: peripheral vascular access; antimicrobial prescribing; and standard infection prevention and control practices. Three researchers (NS, ECS and EC) independently analysed the transcripts line-by-line, charting emerging relationships between the themes using the framework described until no new relationships emerged. Initially, six themes were identified: IPC activities and tasks; associations made with IPC; expectations of others; guidelines and policies; perspectives on IPC; and responsibilities. Ninety-five codes were incorporated, which were subsequently refined during the charting process and distilled when mapping and interpreting the data. Table III presents an example of the transit from participants' quotes to a thematic category. The three researchers participated in weekly meetings to discuss the data in the transcripts and the emerging themes. To ensure robustness of the findings, all three researchers read all the interviews, and any ideas about emerging themes were discussed in detail until consensus was reached. All researchers agreed on the final major themes. After the final thematic framework was agreed, previous transcripts were reevaluated and data were re-indexed into the new analysis framework.
Results
Key themes emerging from the analysis were: attribution of responsibility; prioritization and risk appraisal; and hierarchy of influence. These are described in detail below. They highlight inconsistencies and ambiguity in practice, and depict HCWs' different motivations for compliance with IPC practice and antimicrobial prescribing. Participants' demographics are provided in Table I .
Attribution of responsibility
Attributing certain IPC responsibilities to other HCWs was a prominent behaviour among participants. HCWs focused their attention on perceived responsibilities, whilst simultaneously attributing IPC tasks to others considered more appropriate. To make these judgements, participants relied on traditional professional identities:
'I work as a physician so I don't do things, I do a lot of thinking and talking and organizing.' (Consultant Physician)
HCWs had different work expectations about themselves and others; for example, nurses were expected to manage and mitigate HCAI risks from the outset: Moreover, whilst such generalized consideration of IPC as everyone's responsibility was clear, the terms regarding which professionals should address suboptimal practice were less defined, leading to tensions. Such tensions affected the extent of interprofessional communication. For example, some nurses and pharmacists felt that they had responsibility but lacked the authority to reinforce adequate practices beyond their own remits: 'I'm obviously not going to tell an anaesthetist that I think they've put the endotracheal tube in the wrong way. But if I see the anaesthetist not put gloves on . that I'm actually going to say you need gloves . because I do own that aspect of the role.' (Senior Nurse) Finally, senior doctors felt ultimately responsible for the clinical outcomes of their patients, but for these outcomes to be successful, they had to rely on junior staff to practice optimally:
'I don't go round checking the drug charts to see patients are on the right drugs . I rely that people are sensible, that they are following guidelines, that the pharmacist has checked them, the middle ranking doctor's checking them.' (Consultant Physician)
Prioritization and risk appraisal
Whilst eliminating the risk of HCAIs was widely accepted, prioritization of IPC activities was performed amidst limited resources and demanding workloads. HCWs experienced conflicting issues where they acknowledged requirements to comply with a given IPC practice, but were not able to assign significant priority to it due to other competing demands. Prioritization of IPC activities was not always homogeneous between and within HCW groups, with differences fuelling tensions between professionals and obstructing attempts to reinforce IPC activities:
'When people come into hospital, they don't want to use the hand gel. So sometimes this is a challenge but we have to challenge everybody . some of the staff, even the doctors have been offended . ' (Staff Nurse) Personal experience was highly valued amongst HCWs and used to over-ride policy. HCWs tried to achieve a balance in their practice between HCAI risks and other patient needs, with 'shortcuts' reported by HCWs to reflect how such risk evaluations tended to over-rule organizational standards. As such, policies were valued only to the extent to which they met the perceived reality of clinical practice:
'Regarding peripheral lines, there was a big emphasis on taking them out [at] three days, but that almost started to over-ride clinical need of having a line in people who were difficult to get a line.' (Junior Doctor)
Perhaps not surprisingly, resource constraints facilitated 'cutting corners' leading to suboptimal practices, with implications for HCAI prevention:
'Nurses know what they're supposed to be doing, and when they don't do it, it's because we're too busy, short staffed, too stretched, they're cutting that corner when they feel under pressure to prioritize other things.' (Senior Nurse)
Hierarchy of influence
Although influencing the IPC compliance of others was reported as challenging, it was felt to be achievable if the working environment was supportive:
'I only get so far in challenging a visiting consultant if . I have the support of my consultant team to do that.' (Senior Nurse) However, HCWs also described instances where traditional hierarchical barriers prevented them from engaging on this matter:
'Although we are moving away from hierarchy in the medical profession, there's still an element of apprehension, challenging a surgeon. I sometimes felt that people feel a little bit apprehensive, challenging the surgeon who comes wearing coat and goes in and touches a patient. And it's just to again empower people and make them understand that they are as important a part of the team as a surgeon might be.' (Consultant Physician) For junior doctors, negotiating antimicrobial prescribing was a challenging task as they found it difficult to break away from norms set by their seniors:
'I've had cases where I've asked the junior doctor to change something and he'll say no . because the registrar asked me to . They can't tell you the reason.' (Lead Pharmacist) In comparison, senior doctors preferred greater autonomy in their practice. Exercising such autonomy resulted in disagreement to follow policies, as doctors considered themselves to be entitled to work independently:
'I'm a clinician and have some degree of independent practice. I don't feel that protocols are necessary to guide me, but definitely for people working on the ward.' (Physician) Interestingly, other professions concurred with this view and highlighted how it created barriers to interdisciplinary dialogue on shared responsibilities.
Discussion
These findings highlight how variation in compliance resulted from HCWs' appraisal of their own and others' responsibilities, risk and priorities, together with hierarchical influences and interprofessional dialogues about IPC. In this study, the appraisal and assumption of one's responsibilities over another's responsibilities seems to challenge communication between professionals. Negotiation of roles, status and influence in healthcare groups are shaped through professional identities and work characteristics and remits. 30 As the existing hierarchy within this system can only confer responsibilities to a certain extent, ambiguity about preferred or desired roles is not resolved due to competition for leadership.
Ambiguity and uncertainty are unlikely to emerge only at behavioural level. 1, 13, 16, 23 For this reason, policy makers face the challenge of creating environments that respond to the needs of users whilst, paradoxically, removing the ability of these same users to opt for non-compliance. 38 Regarding the attribution of responsibility, Duerden argued that the responsibility for IPC is universal and thus requires compliance 'from board to ward'. 39 The current study highlights the situation where HCWs tended to focus on personal responsibilities, and their attribution of responsibilities of others meant that the focus on preventing infections was not synchronized. Ways in which these requirements can be met and balanced merits further study, although it is clear that IPC interventions should attempt to improve systematic processes and promote personal responsibility. 16, 24 For participants, optimal compliance with policies was relative to the perceived risk of undesirable outcomes resulting from non-compliance, scarcity of resources and local norms. This combination of factors suggested that IPC practices were not perceived as homogeneous, with some policies being adhered to better than others. In this study, different settings, specialties and professional levels added complexity to the prioritization process as each presented different demands. Interestingly, according to the results, as senior staff set the pace of work and priorities for others, it would be necessary to make seniors aware of this influence and encourage their consolidation as positive role models in IPC practice. 40 The risk of HCAIs from non-compliance was routinely evaluated or appraised by staff, and shortcuts were often taken, ultimately becoming acceptable norms. More importantly, the results show that HCWs adapted and organized their IPC duties around their clinical environment. This demonstrated that motivation to reduce the risk of HCAI was used to resolve deficit of resources, and HCWs tried to maintain the balance in the work system by 'making do' with what was available. 35 Whilst the different professions could be seen as separate social entities arranged in a hierarchical order, complying with the division of labour and responsibilities expected requires some interdependence related to the IPC activity concerned. 26 However, this arrangement may not always foster collaboration due to existing social barriers, and would have implications for communication and managerial styles. 33 The results shed light on the difficulty to engender cohesion and foster commitment to IPC compliance in multi-professional teams where divergent views about policy and clinical practice exist, as they are more likely to support the norms held in their respective professions. 4, 28, 29 Behaviours are not entirely independent of policy, but an amalgamation of local practices, individual preferences and a degree of professional socialization and internalization. 41 Thus, policies require reasonable pragmatism, accounting for local differences and recognizing uncertainty, together with ceding autonomy when appropriate, particularly on the negotiation of responsibilities, duties and promotion of collaboration within an increasingly complex and multi-disciplinary healthcare system. 30 Whilst the current study attempted to limit researcher bias from analysis through agreement of findings between three analysts, the nature of qualitative research means that current results remain subjective. The study focused on three main HCW groups: physicians, pharmacists and nurses (allied professionals were not included). The current study described HCWs' self-reported behaviours and appraisals of infection prevention practice. Future studies should triangulate any findings and strengthen the analysis of relationships between factors. Furthermore, participants in this study were recruited from one organization and local norms may differ elsewhere.
Mitigating the risk of HCAI requires eliminating ambiguity through negotiation of personal responsibility, together with locally relevant policies. Additionally, well-designed interventions that achieve sustained behavioural change need rigorous testing and evaluation in different clinical settings. 14 
